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(CH 2 ) k A(CH 2 ) h B(CH 2 ) q . 
(CH^AtCH^CH^, 
(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 



or 



-cow 1 




[1] 



OH 



wherein X 1 and X 2 which are different from each other 
represent a hydrogen atom, a halogen atom or a hy- 
droxyl group; 

Y is an ethylene group, a vinylene group or an ethy- 
nylene group; 2 is the formula 



(CH^B^CH^A 1 

wherein k is an integer of 1 to 4, h is an integer of 0 to 
4, q is an integer 1 to 4, r is an integer of 0 to 4, and t is 
an integer of 0 to 2; 

A and A' which may be the same or different repre- 
sent an ethylene group, a vinylene group or an ethy- 
nylene group; 

B and B' which may be the same or different repre- 
sent an oxygen atom or a group represented by the 
formula S(0) u wherein u is an integer of 0 to 2; 
- W 1 is a hydroxyl group, a C,.^ alkyloxy group, a 
c 3-io cycloalkyloxy group, an aryloxy group or an 
arylalkyloxy group; 

W 2 is a C V10 alkyl group, a C 2 _ 10 alkenyt group, a 
c 2-io alkynyl group, a C^q cycloalkyl group, a C^. s 



Printed by Jouve. 75001 PARIS (FR) 



(Cont. next page) 



BNSDOC1D: <EP_ 



.1 527781 A1 ( 



T 

* 

f ' * 



EP 1 527 781 A1 



wherein W 4 is a C t . 10 alkyl group, a C 2 . 10 alkenyl 
group, a C 2 . 10 alkynyl group or a alkyl group 
substituted by C3. 10 cycloalkyl group(s); v is an in- 
teger of 0 to 4; 

W 3 is a hydrogen atom or a methyl group, or W 3 
when taken together with W 2 and the adjacent car- 
bon atom forms a C3_ 10 cycloalkyl group; m is 0 or 
1 , a pharmaceutical^ acceptable salt thereof or a 
hydrate thereof. 



FIG. 1 
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alkyl group substituted by cycloalkyl group(s), 
or a group represented by the formula 
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Description 

TECHNICAL FIELD 



[0001] This invention relates to pharmaceutical preparations for preventing or treating pruritic symptoms (the phar- 
maceutical preparations are hereunder sometimes referred to as antipruritics), more particularly to antipruritics effective 
in eliminating the itch sensation due to atopic symptoms. 



BACKGROUND ART 



[0002J Recent years have seen a rapid increase in the number of patients with pruritic symptoms as from atopic 
dermatitis, atopic conjunctivitis and senile xerosis. These diseases are accompanied by an intense itch sensation of 
obscure etiology and itch-evoked scratching behavior is believed to induce inflammations in mucous membranes or 
skin. Therefore, eliminating an itch sensation is crucial to the elimination of those symptoms. 

[0003] Pharmaceutical preparations conventionally used to treat chronic dermatitis include steroids for external ap- 
plication, antihistamines and antiallergics. However, the use of steroids is restricted for the side effects they may cause 
as a result of prolonged continued use, and no antihistamines or antiallergics have been obtained that are completely 
satisfactory in terms of therapeutic efficacy. 

[0004] Heretofore, antipruritics have been assessed by administering histamine, serotonin and other pruritogens into 
the skin of animals and measuring their itch-evoked scratching behavior. However, it was recently reported that the 
manifestation of an itch due to pruritic symptoms as in atopic dermatitis is not simply the reaction caused by histamine 
etc. that are released from mast cells (J. Dermatological Science 25, 20-28, 2001). 

[0005] Therefore, it is desired to develop antipruritics that depend on a new mechanism of action for preventing and 
treating pruritic symptoms as in atopic dermatitis. 

[0006] A prostaglandin has been reported to be a prurigenic component (J. Am. Acad. Dermatol. 47 28-32 2002) 
but its use as an antipruritic is not known. 

DISCLOSURE OF THE INVENTION 

[0007] An object, therefore, of the present invention is to provide pharmaceutical preparations that depend on a new 
mechanism of action for preventing or treating pruritic symptoms, in particular, atopic symptoms. 
[0008] With a view to attaining this object, the present inventors made an investigation adopting the method of as- 
sessment to be described later and found that certain kinds of prostaglandins had an outstanding antipruritic effect 
and were particularly effective in controlling the itch sensation accompanying atopic symptoms. The present invention 
has been accomplished on the basis of this finding. 

[0009] Thus, according to one embodiment of the invention, there is provided a pharmaceutical preparation for pre- 
venting or treating pruritic symptoms which contains as an effective ingredient a prostaglandin derivative represented 
bv formula Ml r 



\ — S* w 

X* Yv -(CH 2 ) m 1— W 2 

OH 



wherein X1 and X2 which are different from each other represent a hydrogen atom, a halogen atom or a hydroxyl group; 

Y is an ethylene group, a vinylene group or an ethynylene group; Z is the formula 

(CH 2 ) k A(CH 2 ) h B(CH 2 ) q , 

(CH 2 ) k A(CH 2 ) r A , (CH 2 )„ 

(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 

or 
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(CHa^BXCHa^A' 

5 ^ 

A and A which may be the same or different represent an ethylene group, a vinylene group or an ethynylene group; 
B and B wh,ch may be the same or different represent an oxygen atom or a group represented by the formula S 
(0) u wherein u is an integer of 0 to 2; 5 

" ^oup; 3 hydr ° Xyl 9r ° UP> 3 Cl ' 1 ° a,kyl0Xy 9r ° UP ' 8 C3 ' 10 c y cloa,k y |ox y 9 rou P> an ^oxy group or an arylalkyloxy 

W 2 is a 

substituted by a C3_ 10 cycloalkyl group, or a group represented by the fomula~ 
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SL*dhC^ a C 3-o cycloalkyl group, a C,_ s a.kyl group 



r here ^T a .t! CV10 f 9r ° UP ' 3 C2 " 10 a ' kenyl 9r0UP ' 3 ° 2 -" a,kynyl 9 rou P or a C i-5 a,k y' 9rou P substituted by 
C3.10 cycloalkyl group(s); v is an integer of 0 to 4; 

W3isahydrogen atom or a methyl group, or W 3 when taken together with and the adjacent carbon atomforms 
a C3. 10 cycloalkyl group; m is 0 or 1 , a pharmaceutical^ acceptable salt thereof or a hydrate thereof. 

[0010] According to another embodiment of the invention, there is provided a pharmaceutical preparation for pre- 
by Sula [7] | 9 C SymPt ° mS WWCh C ° ntainS ^ " 6ffeCtiVe in9redient 3 pr0Sta 9 landin de ^ ve represented 




^ wherein X 1 and X* which are different from each other represent a hydrogen atom, a halogen atom or a hydroxy! group; 

Y is an ethylene group, a vinylene group or an ethynylene group; Z is the formula 
(CH^fcAfCHg^Bf.CHjJq, 
(CH 2 ) k A(CH 2 ),A'(CH 2 ) t , 
(CH 2 ) k B(CH 2 ) h B 1 (CH 2 ) q 



or 



(CH^B-CCH^A' 

55 IntTgTof 0 S to an 2 : in,e9er ° f 1 l ° 4 ' " iS ^ int6ger ° f ° l ° 4 * q " an in,e9er 1 10 4 ' ' iS an inte 9 er of 0 t0 4 - and 1 a " 
A and A' which may be the same or different represent an ethylene group, a vinylene group or an ethynylene group; 
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B and B' which may be the same or different represent an oxygen atom or a group represented by the formula S 
(0) u wherein u is an integer of 0 to 2; 

W 1 is a hydroxyl group, a O^ 0 alkyloxy group, a C 3 . 10 cycloalkyloxy group, an aryloxy group or an arylalkyloxy 
group; 

W 2 is a C^q alkyl group, a C 2 . 10 alkenyl group, aC 2 . 10 alkynyl group, a C 3 _ 10 cycloalkyl group, a C 15 alkyl group 
substituted by cycloalkyl group(s), or a group represented by the formula 



w 



15 



20 



25 



30 



35 



40 



45 



Vt 

wherein W* is a C^^ alkyl group, a C 2 _ 10 alkenyl group, a C 2 _ 10 alkynyl group or a alky! group substituted by 
C3-10 cycloalkyl group(s); v is an integer of 0 to 4; 

W 3 is a hydrogen atom or a methyl group, or W 3 when taken together with W 2 and the adjacent carbon atom forms 
a c 3-io cycloalkyl group; m is 0 or 1 , a pharmaceutically acceptable salt thereof or a hydrate thereof. 

[0011] According to yet another embodiment of the invention, there is provided a pharmaceutical preparation for 
preventing or treating pruritic or atopic symptoms which contains as an effective ingredient a prostaglandin derivative 
represented by formula [1], provided that 7-[(1R f 2R,3R,5R)-5-chloro-2-[(1E,3S)-3-cyclohexyl-3-hydroxy-1-propenyl]- 
3-hydroxycyclopentyi]-(5Z)-5-hepten ic acid is excluded, a pharmaceutically acceptable salt thereof or a hydrate thereof. 
[001 2] According to still another embodiment of the invention, there is provided a pharmaceutical preparation for 
preventing or treating pruritic or atopic symptoms which contains as an effective ingredient a prostaglandin derivative 
represented by formula [1] wherein is a halogen atom, X 2 is a hydroxyl group and Y is an ethynylene group, a 
pharmaceutically acceptable salt thereof or a hydrate thereof. 

[0013] According to a still further embodiment of the invention, there is provided a pharmaceutical preparation for 
preventing or treating pruritic or atopic symptoms which contains as an effective ingredient a prostaglandin derivative 
represented by formula [1] wherein X 1 is a halogen atom, X* is a hydroxyl group and Y is a vinylene group, a pharma- 
ceutically acceptable salt thereof or a hydrate thereof. 

[0014] According to yet another embodiment of the invention, there is provided a pharmaceutical preparation for 
preventing or treating pruritic or atopic symptoms which contains as an effective ingredient a prostaglandin derivative 
represented by formula [1] wherein W 2 is a C H0 alkyl group, a C 2 . 10 alkenyl group, a C 2 _ 10 alkynyl group, a C 3 10 
cycloalkyl group, a alkyl group substituted by C^ 0 cycloalkyl group(s), or a group represented by the formula 




wherein W* is a C,.^ alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group or a C,_ 5 alkyl group substituted by C 3 10 
cycloalkyl group(s); v is an integer of 0 to 4; W 3 is a hydrogen atom or a methyl group, a pharmaceutically acceptable 
salt thereof or a hydrate thereof. 
50 [0015] According to a further embodiment of the invention, there is provided such a pharmaceutical preparation for 
preventing or treating atopic symptoms wherein the atopic symptoms are those in atopic dermatitis or atopic conjunc- 
tivitis. 

[0016] According to a still further embodiment of the invention, there is provided such a pharmaceutical preparation 
for preventing or treating pruritic or atopic symptoms which is an agent for external application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Fig. 1 shows the results with dermatitic symptoms (dermatitis scores) as observed at 4 weeks after drug 
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administration, in which Non refers to no treatment, EtOH ethanol, FK506 tacrolimus, and * means p<0.05; 

^poundNo 1 ? reSUltS ° f 8 t6St SUPpreSSing s P ontane ous itch-evoked scratching behavior by administering 
rompo^nTNon " * ^ f ° r SUppreSSi " 9 s P ontaneou s itch-evoked scratching behavior by administering 

co 9 mpoun7No th r2 reSU,tS °' * ^ SUPPr6SSin9 s P ontane °^ itch-evoked scratching behavior by administering 
BEST MODE FOR CARRYING OUT THE INVENTION 

[001 8] The inventors assessed the antipruritic effect of various pharmaceutical preparations on itch-evoked but spon- 
taneous scratching behavior by measuring the itch-evoked scratching behavior of NC/Nga mice that would spontane- 
ously develop an atopic dermatitis-like skin disease. spomane 

E2!L3!!i ° f Chings done by ,he individual ar <imals during 24-hr Periods before and after the dermal 

^^^Z^^ Preparations were compared to confirm the outstanding efficacy of prostaglandins rep- 

[0020] The antipruritics of the invention are described below. 

[0021] The invention is characterized as containing prostaglandin derivatives of the formula [1], pharmaceutical 
acceptable salts thereof or hydrates thereof as an effective ingredient pnarmaceut.cally 

SSH '" ,hefo " T1Ula [1 1 the ha '° 9en at ° m means a fluorine atom ' a chlorine a,om . a Nomine atom or an iodine atom 

LUU23J The vinylene group means a cis- or trans-vinylene group. 

fncludi fir Iv Cl " 10 , alky ' OXy 7° Uf> represents linear or branched alkyloxy groups having 1 to 10 carbon atoms, which 

include for example, a methoxy group, an ethoxy group, a propoxy group, an isopropoxy group, a butoxy group a 

g^Td^^ 

n^n^t .5l amP,eS of the C3.10 cycloalkyloxy group include a cyclopropyloxy group, a cyclobutyloxy group, a cy- 
^ lox y 9 rou P' ac y cloh exyloxy group, a cycloheptyloxy group, a cyclononyloxy group etc 
[0026] Examples of the aryloxy group include a phenoxy group, a bromophenoxy group, a chlorophenoxy group a 
tolyloxy group, a cumenyloxy group, a methoxyphenoxy group, etc. opnenoxy group, a 

SS? « n i t X r a ^ PleS 1 0f ary,a,ky,oxy grou P include a benzyloxy group, a bromobenzyloxy group, a chlorobenzyloxy 
Zl ^ T*' 8 d,nrtrobenz y |ox y 9roup, a methoxybenzyloxy group, a phenethyloxy group, a phenyT 

propyloxy group, a phenylpentyloxy group, etc. 9 H»enyi 

tor^m^f m 10 *?^ 9r ° UP Tf " tS ' inear orbranched alk y' 9™P a having 1 to 10 carbon atoms, which include, 
Z bu^aronnT ^V**. an ethyl group, a propyl group, an isopropyl group, a butyl group, a sec-butyl group, a 

XEST th r Pe ?^ 9 T P ' 3 P6ntyl 9r0UP ' an te ° heXyl 9rOUp ' a heptyl 9 rou P- an 9™?- a decy. group, etc 
one S L! H^K,° k 7 9 ? UP T 9 " 8 th ° Se ' inear ° r brancned a| ky' groups with 2 to 1 0 carbon atoms which have 
n™,°> Tn ° an6 they *"* be e * em p.if ied by a vinyl group, an ally! group, a 1 -propenyl 

ao Zi ' ' sopr °P en y | grou P- a 3 -b"tenyl group, a 1 .3-butadieny. group, a 7-octenyl group, etc 

one o! mlr! 5?° ^" yl group . means tnose linear °r branched alkyl groups with 2 to 1 0 carbon atoms which have 
one or more tr.ple bonds in desired positions and may be exemplified by an ethynyl group, a 2-propynyl qroup a 
2-pentynyl group, a 4-octynyl group, etc. P'opynyi group, a 

L 0 cvH ohl S a Z leS ° f the , C3 - 1 ° ? cloalkyl grou P include ^substituted cycloalkyl groups such as a cyclopropyl group, 
th^^.™ * 3 T Penty 9r0UP ' 8 CyC '° heXyl 9r0UP - 3 group and a cyc.ononyl group, as well as 

those cycloalkyl groups hav.ng one or more substituents selected from among halogen atoms. C, 10 aL groups C, Z 
alkyloxy groups, etc. which are exemplified by a 4-fluorocyc.ohexyl group, a 4,4-difluorocyc ohexyrg;ou^ a 4 meth° 
oxycyclohexyl group, a 2-methylcyclohexyl group, a 4-trifluoromethylcyclohexyl group etc 

I ShnS^T? 8 ° f ° 1 - 5 , alky ' 9r ° UP substituted b V C 3-10 cycloalkyl group(s) include a cyclopropylmethyl group, 
a cyclobutylethyl group, a cyclopentylmethyl group, a cyclohexylmethyl group, a cycloheptylmethyl group a cyclono 
nylbutyl group, a 4-fluorocyclohexylmethyl group, etc. y group, a cyciono 

no?Si, pha,Tnac f i uti i call V a oceptable salt may be exemplified by salts with alkali metals such as sodium and 
^mefhr m , S n a " S ^ 6arth meta ' S SUCh 38 Ca ' CiUm and ma 9 n ^ium, and sa.ts with ammonia, methylamine 

nZZoZLT P T f- ben2ylamine ' W er «™- monoethanolamine, diethano.amine, monomethylmo: 
noethanolamine, trometham.ne, lys.ne, tris(hydroxymethyl)aminomethane etc 

[0034] If Z is the formula (CH 2 ) k A<CH 2 ) h B(CH 2 ) q , preferably, k + h + q=3, and more preferably, k=1 , h=1 and q=1 If Z 

CH ) B,CH > B^T HZ Y {C ^ Pref T b,y ' K+r+t=2 ' and Pref6rab ^ k =' r = 1 and «• » 2 is ^ '°rm u,a 
CH 2 k B(CH 2 ) h B (CH 2 ) preferably. k + h + q=4, and more preferably, k =1 , h=2 and q=1 . .f Z is the formula (CH 2 ) k lB ' 
( CH 2)q iA . preferably, k+q=5, and more preferably. k=2 and q=3. k1 
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[0035] Some of the prostaglandin derivatives which serve as the effective ingredient in the present invention are 
known compounds disclosed in the following official gazettes: 

[0036] WO94/02457, WO94/08959, WO95/18101, WO99/61029, W099/61419, WO01/19790, US5807892 JP 
2-502009 A, JP 6-192218 A, JP 7-242622 A, JP 7-242623 A, JP 7-233144 A, JP 7-285929 A, JP 8-208599 A JP 
9-286775 A, JP 58-8059 A, JP 60-501813 A, JP 61-500787 A, JP 2000-95755 A, JP 2000-128858 A, JP 2000-273083 
A, JP 2001-122786 A, JP 2001-89443 A, JP 2001-135944 A, and JP 2001-151749 A. 
[0037] Note that prostaglandin derivatives represented by the following formula 




25 



wherein X is an a- or p-substituted halogen atom, Y is an ethylene group, a vinylene group or an ethynylene group, 
R 1 is a C3_ 10 cycloalkyl group, a C 3 . 10 cycloalkyl group substituted by linear or branched alkyl group(s), or a C 4 13 
cycloalkylalkyl group, R* is a group represented by C0 2 R3, wherein R* is a hydrogen atom, a linear or branched 
alkyl group or a C 2 . 4 linear or branched alkenyl group, n is an integer of 1 to 4, and p is 0, 1 or 2 can be produced by 
processes according to reaction schemes 1 and 2. 
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(in the above reaction schemes, TBS represents a tert-butyldimethyisilyl group Y' represents an ethvlene nronn nr * 

aiom, and X, Y, R 1 and n have the same meanings as defined above.) 
[0038] The two reaction schemes are explained below: 

moS?' a „ CC ° rding to the method of Satoh et al. [Journal of Organic Chemistry (J. Org. Chem), vol 53 p 5590 
bv SSI SET mr° Und ° f f0rmU ' a (M) iS reaCted With 0 8 10 2 0 e < uiva,ent a™""* - a compound replanted 
o?n h"xte L ^ 

where yTs an emvlen.nr 9 , stereospecifc compound of formula (IV). In order to obtain a compound 

M^Ttt&Z L a ITTT 9roup (i e Y is n a compound of ,ormu,a (,,,,) is em p'°y ed and reaction 

Hins em^oved »„h r i ■ ? ° bta ' n 3 comDOund where Y is a " ethynylene group, a compound of formula 
(ill) is employed and reaction is performed at 0 to 30°C 

(2) i The compound of formula (IV) is reacted with 1 to 6 equivalent amounts of a compound represented by formula 
(V) m an organic solvent (e.g. benzene, toluene, xylene, n-hexane, n-pentane or acetone) at 78 to 1 00'C Son 

alaTnS h * ? ^J"* am ° UntS ° f 3 radiCa ' 9enerat0r <•* ^bisisobutymn itri. Jobi^hex- 
^ , T " y ' Per ° X ' de ° r trieth y |bora "e), further optionally employing 1 to 5 equivalent amounts of a 

bt 2„n 9 a9em J e f tribUtyWn hydrid6 ' triphenyl,in h y dride ' dibut y fti " ^ °r diphenyS rhy^deMhe e 
oerfolL .r^T ° f f ° rmU,a <V,) - 8 Certain CaSe> 3 COm P° Und ° f fo ™ ula <VD can also be obta ned by 

Z^:z7^^sz:li base resin such as 

(Jlecompoundoltala (VI) is reacted with 0.5 to 5 equivalent amounts of a reducing agent such aspotassium 
borohydride, sodium borohydride, sodium cyanoborohydride, lithium tri-sec-butyl borohydride o^is^Sr 
num hydnde-BHT (2,6-di-tert-butyl-p-cresol) in an organic solvent (e.g. tetrahydrofuran dtethyfetn 

SS™;^!^^ to 9ive c T ounds of foL,as (V,,) and wt^SSS^ 

togTphy ) P y 3 common| y em P ,0 V ed separation technique such as column chroma- 

(4) The compound of formula (VII) (or formula (VII 1 )) is mesylated or tosylated with for example 1 to fi Pni ,h, fl | 0 n. 
To 1°c InTltT Ul,0ny ' Ch,0ridS " P- to1 — ^"V ^ ^ a suitable ^^^nT^t 

J! mOXXi .TZETJSST 0,te \ ra - n - bU !y | ,amm ° nium <*'- d * ^ 9ive a compound of formula (V.u) (or 
(VIII )) (X s a chlorine atom). Brom.nat.on andfluorination can also be performed by ordinary methods For examole 
bromination can be obtained by reacting 1 to 10 equivalent amounts of carbon tetrabromidTraceton^ trite 
ESZJJh 10 1 ° t eqU r ,ent amOUnts each of triphenylphosphine and pyridine. F.uorinatfo ^Zex^e 
be obtained by reactmg 5 to 20 equivalent amounts of diethylaminosulfate trifiuoride (DAST) in methy ^1^0 

(5) The compound of formula (VIII) (or formula (VIII')) is reacted with a base (e a an a kvl fthinm c!^h 2 n' 
butyllithium) at a temperature between -78°C and room temperature in a sSab e Ineri o™TsZXo tet~ 
rahydrofuran or diethyl ether) and thereafter reacted with a compound of formula (IX) a 78 to 40^C to a ivf» 
compound of formu.a (Xa) (or formu.a (Xa')>; if the formula (IX) is replaced by^a^dlde as ZVacZx a 
compound of formula (XI) (or formula (XI-)) can be obtained reactant, a 

in mTtna C nTe7ano°, Snn^ ^ ^ ^ '* *" d ° f ^ Pmtectil * tert-butyldimethyrsily. group 

£n?2^f * } a ? e, ° nrtn,e or a m,xed so |vent tha ^0f or a mixture thereof with water under ordinary cond^ 
ZZ ! P T 9 hydrofluonc acid ' PVridinium poly(hydrogenfluoride), hydrochloric acid, etc so asTo qive a PG 
derrvauve of formula (la) (or formula (la")) according to the present invention 9 
(7) By hydrolyzing the compound of formula (la) (or formula (la')) through reaction with an enzvme in a buffer 
so.ut.on such as a phosphate buffer or a Tris-HCI buffer, optionally emp.oymg an organ* sofvent SZerl^ 
one such as acetone, methano. or ethanol), a PG derivative of formu.a (lb) Vformufa (lb')) cSed in me ZTn ton 
can be obtained. Exemplary enzymes are those produced by microorganisms (e.g. enzymes produced b7So 
fmmTwTn 8 ° Cand » aSp and ^eudomonassp.) and those prepared from animal orgaS? ^g.^mes prepared 
Pancreas > To men,i °n specific examples of commercial enzymes, they ^^ndude Tpase v^ 
(product of Sigma, denved from a microorganism of Candida sp.), lipase AY (product of Ama^rpha^Lceutica 
Co Ltd derived from a microorganism of Candida sp.). lipase PS (product of Amano PhaTmaceuScrCo Ltd 
Zd fmmT 3 m,Cr0Or9anism of Pseudomonas sp.). lipase MF (product of Amano PharmacTuS £ Ltd de- 
omd ,r f t m,Cr00r9aniSm ° f Pseudomo " as -P-). (product of Sigma, prepared from swine liver)' HpaseH 
pCeolm 9 ^^^^ 

The amount of the enzyme to be used may be chosen as appropriate for its potency and the amount of its 
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substrate [formula (la) (or formula (la'))] and the usual amount is 0.1 to 20 times the weight of the substrate. The 
reaction temperature is 25 to 50°C, preferably 30 to 40°C. 

A PG derivative of formula (lb) (or formula (lb')) claimed in the invention may be obtained by hydrolyzing the 
compound of formula (la) (or formula (la 1 )) with a base in a solvent commonly employed in hydrolysis. Exemplary 
bases that can be , employed are lithium hydroxide and potassium carbonate, and exemplary solvents include 
acetonitrile, acetone, methanol, ethanol, water and mixtures thereof, 

A PG derivative of formula (lb) (or formula (lb')) claimed in the invention can also be obtained by deprotectinq 
the compound of formula (XI) (or formula (XV)) as in (6) above. 

(8) The compound of formula (la) (orformula (la')) is reacted with an oxidizing agent such as sodium metaperiodate 
hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid and tert-butyl hydroperoxide in diethyl ether, metha- 
nol, ethanol, methylene chloride, water or mixtures thereof at -20 to 50°C to give a PG derivative of formula (Ic) 
(or formula (lc')) claimed in the invention. 

(9) By hydrolyzing the compound of formula (Ic) (or formula (IC)) as in (7) above, a PG derivative of formula (Id) 
(or formula (Id 1 )) claimed in the invention is obtained. A PG derivative of formula (Id) (or formula (Id')) claimed in 
the invention can also be obtained by oxidizing the formula (lb) (or formula (lb')) as in (8) above. 

[0039] The following compounds can be listed as representative compounds of the formula [1 ] claimed in the inven- 
tion. 
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[0040] As long as they can relieve or eliminate an itch sensation, the antipruritics of the invention are not limited in 
any way but they are particularly effective against the atopy-evoked itching. From this viewpoint, the antipruritics of 
the invention encompass pharmaceutical preparations for preventing or treating atopic symptoms 
[0041] In the invention, the term "pruritic symptoms" means those symptoms which involve circumscribed or gener- 
alized itching and associated inflammations on the skin and mucous membranes. Examples include scabies urticaria 
™^ a ' Xer ° S,S (Sen " e xeFoderma and asteatotic eczema), psoriasis, dermal pruritus, and prurigo 
[0042] In the invention, the term "atopic symptoms" means those symptoms which involve atopy-evoked circum- 
scribed or generalized itching and associated inflammations on the skin and mucous membranes; in other words the 
io ^icll^wSs Pmritte Symp, ° mS < includi "9 nervous Partus). Examples include atopic dermatitis and 

S«,h!!!h t ?, e i nVenti0n ' t6rm " a, ° PiC dermatitis " refers 10 a disorder that involves itching eczema as a principal 
to atopy 9068 repeated e * a cerbation and remission; this is highly likely to develop in individuals predisposed 

» ™«! l hS antipruritics of the invention can be administered either orally, parenterally or topically 

d T ? ? admi " istered of tne effective Ingredient in the antipruritics of the invention can be adjusted as 
app ropnate for the body we.ght of the patient, his or her age, sex, etc. Usually, the dosage is 1 ng to 1 0 mg, preferably 
0. 1 to 1 00 ng, per administration and one to several administrations are tolerated per day 

0046] The antipruritics of the invention can be prepared as pharmaceutical compositions employing the effective 
Z^pSSS 0 " With CarrierSl V6hiC,eS ° ther addi,h/6S th3t are emp ' 0yed in ° rdinary P^—utica. 
[0047] Exemplary carriers and vehicles for pharmaceutical formulation procedures include water, ethanol lactose 
m^rocrystall.ne cellulose, liquid paraffin, hydrogenated oils, beeswax, squalane, steary. alcohol, ethylene glyco and 
others that are in common use. 

[0048] Exemplary additives are commonly employed ingredients including disintegrants (e.g. starch) binders (hy- 
droxypropyl cellulose and low-substituted hydroxypropyl cellulose), lubricants (e.g. talc and gfycerol stearate), antioxi- 
dants preservatives (e.g. parabens). coating agents (e.g. gelatin and hydroxypropyl cellulose), coloring agents 7a- 
vonng/odonzing agents, skin color lightening agents (e.g. sodium ellagate), surfactants (e.g. sorb tan fatty add estera) 
££rf ^ hUmeCtantS (e 9 - ^ Ceri "' P ro P vlene O**. polyethylene glyco. and hyaluronic acid), etc >' 
E£3Hr ant ' pmntics ' °' the invention can be administered in various dosage forms such as those for internal 
apphcation, injections and those for externa, applteation (nasal drops and eye drops), as specifically exemplified by 

ronJm ' 9 n ' f™*? 1 9 * S ' P ' aSterS - ° intments - creams - cataplasms and aerosols. 

1 , 1 u ., Dosa9e forms for external application are preferred for the various advantages they have such as direct 

applicability to the diseased area, ease of application and a reduced possibility for the occuneTeV^e^Te 

35 t- Dosa 91 forms " for external application" include liquids for external application, aerosols, powders for external 

application, ointments, creams, gels, plasters, cataplasms etc 

fnvfntLTJ 6 f0 " 0Win9 eXamP 'f and ,eSt 6XampleS are pr ° Vided for the P ur P° se of further "'"strating the present 
invention but are n no way to be taken as limiting. Various alterations and modifications can be made by the skilled 

40 SS ° uT It ° f f ° re90in9 dGSCriPti0n ° f 106 inV6nti0n and are a,so -compassed by the invention 
« [0053] Unless otherwise noted, the drug concentration (%) means w/v% (weight/volume%). 

Example 1 : 

[0054] The ingredients listed below were weighed and mixed uniformly; then, purified water and ethanol were added 
in the volumes indicated below to make 1000 ml of a liquid. emanoi were added 
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0.1 g 


Ethanol 


200 ml 


Purified water 


800 ml 
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(continued) 



Carbinoxamine maleate 


5g 


Sodium ellagate 


5g 


Sodium hyaluronate 


3g 


Methyl paraben 


2g 


r U I 1 1 J trvj Wcilfcrf 


OH Q PL n 

£ \ o.o g 


Liquid paraffin(#70) 


50 g 


Squalane 


100 g 


Cetostearyl alcohol 


60 g 


Beeswax 


20 g 


Glycerol monostearate 


15 g 


Sorbitan monolaurate 


20 g 


Propyl paraben 


ig 



Test Example 1 : Effect on the spontaneous, itch-evoked scratching behavior of NC mice 
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(Method) 

[0056] About 20-week old NC/Nga mice each weighing about 30 g and manifesting atopic dermatitis were purchased 
from SLC and subjected to the following experiment. A magnet was buried in both hind paws of each mouse and by 
detecting its magnetism, the movement of the paws was measured with an itch measuring system (product of Neuro- 
science; when the mouse makes an action, the magnets move accordingly and a current flows through the coil; the 
moving magnets cause a change in the current, which is detected, measured and analyzed). Among the scratching 
actions, those lasting 1 .5 seconds or longer were considered itch-evoked and their number was counted continuously. 
Since the itch-evoked scratching behavior had a diurnal rhythm, the diurnal rhythm of each individual animal was 
measured for 24 hours of the day before test and only after that, each of the test drugs dissolved in 1 00% ethanol was 
applied to the dorsal skin in a dose of 0.2 ml/mouse. The subsequent 24-hr itch-evoked scratching behavior was 
measured and the number of itch-evoked scratchings after drug administration was compared with the initial count. 
The experimental data was processed to calculate the percent itch suppression on the basis of the total 24-hr itch- 
evoked scratching counts before and after drug application. For significance testing, the itch- evoked scratching counts 
that were obtained before and after drug application from individual animals in each group treated with a specific 
concentration of drug were processed by a paired t-test. 



Percent itch suppression (%) = (itch-evoked scratching 
count before drug application - itch-evoked scratching 
count after drug application) x 100/itch-evoked 
scratching count before drug application 

45 (Results) 



[0057] The structures of the compounds used in the test are shown below and the test results are shown in Table 5. 
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Compound No. 15 HO 



Table 5 



Compound 


Concentration (%) 


Inhibition rate (%) 


Efficacy 


EtOH 


100 


10.2 


NS 


6 


0.0001 


32.2S 


* 


7 


0.000001 


43.26 


** 


15 


0.000001 


34.61 




25 


0.00001 


21.51 


* 


32 


0.00001 


41.76 


** 


: P<0.05, ** : P<0.01 
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Test Example 2: Effect on dermatitis manifesting NC mouse models 

[0058] By suitably modifying a method known to the skilled artisan (Jpn. J. Pharmacol. 76, 175-183 (1998) Jun Hiroi, 
et at. Effects of Tacrolimus Hydrate (FK-506) Ointment on Spontaneous Dermatitis in NC/Nga Mice), the following test 
was conducted in order to confirm the antipruritic effect of compounds of the invention. 

(Method) 

[0059] Animals: Four-week old SPF NC mice (male) were purchased from Japan SLC; right after their arrival, the 
SPF NC mice were kept together with dermatitis manifesting male NC mice (older than 20 weeks) for 2 weeks under 
the following conditions so as to induce itch-evoked scratching behavior. A group of mice manifesting dermatitis and 
another group of mice not manifesting dermatitis, each consisting of four animals, were allowed to cohabit in a sawdust 
cage (34 x 1 7 x 39 cm) and kept in an animal house set at room temperature (23 ± 3°C) and at a humidity of 55 ± 1 5% 
under illumination for 12 hours (from 7:00 am to 7:00 pm). 

[0060] After 2-wk cohabitation, the purchased mice were taken out of the cage and transferred into another cage, 
where a group of 8 animals were kept for about 14 weeks. Immediately before the application of a drug, the mice were 
reshuffled so that the dermatitis scores would be equal among all cages and then kept, four animals per cage. 
[0061] Tacrolimus was purchased from Fujisawa Pharmaceutical Co., Ltd. for use in the experiment. 
Drug administration: To the dorsal backs of the 20-wk NC mice that were induced to manifest dermatitis as the result 
of cohabitation with the spontaneous dermatitis manifesting NC mice, 100% ethanol, compound No. 7 (0.01%) dis- 
solved in 100% ethanol or tacrolimus (0.1%) dissolved in 100% ethanol was applied from an Eppendorf pipette in 
200-^1 doses seven times a week for a period of 4 weeks. The non-treatment group was not given any treatment. Each 
test group consisted of 8 animals that were observed for any dermatitic symptoms. 
Dermatitis score: Dermatitic symptoms were observed and measured once a week. 

[0062] Four factors, smoothness of fur, loss of hair, bleeding and scab formation, were rated by the following scores: 
0, no symptom; 1 , mild symptom; 2, moderate symptom; 3, severe symptom (minimum sum, 0; maximum sum, 12). 

(Results) 

[0063] The results of observation of dermatitic symptoms are shown in Fig. 1 . 

[0064] The groups administered with tacrolimus and compound No. 7 showed significant dermatitis score suppress- 
ing action compared to the vehicle group. 

Test Example 3: Effect on the spontaneous, itch-evoked scratching behavior of NC mice 
(Experimental) 

[0065] About 20-week old NC/Nga mice each weighing about 30 g and manifesting atopic dermatitis were purchased 
from SLC and subjected to the following experiment. A magnet was buried in both hind paws of each mouse and by 
detecting its magnetism, the movement of the paws was measured with an itch measuring system (product of Neuro- 
science). Among the scratching actions, those lasting 1.5 seconds or longer were considered itch-evoked and their 
number was counted continuously. Since the itch-evoked scratching behavior had a diurnal rhythm, the diurnal rhythm 
of each individual animal was measured for 24 hours of the day before test and only after that, compound No. 3 (0.1 %), 
compound No. 11 (0.1%) or compound No. 12 (0.1%) dissolved in 100% ethanol was applied to the dorsal skin in a 
dose of 0.2 ml/mouse. The subsequent 24-hr itch-evoked scratching behavior was measured and the number of itch- 
evoked scratchings after drug administration was compared with the initial count. The structures of the test compounds 
are shown below and the changes with time in the spontaneous itch-evoked scratching counts, as well as the 24-hr 
total spontaneous itch-evoked scratching counts before and after administration of a compound are shown in Figs. 2-4. 
[0066] For significance testing, the itch-evoked scratching counts that were obtained before and after drug application 
from individual animals in each group treated with a specific concentration of drug were processed by a paired t-test. 
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INDUSTRIAL APPLICABILITY 



C0 2 H 





C0 2 H 



HO 

Compound No. 12 



[0067] Having enabled reducing the frequency of itch-evoked scratching behavior that induces dermatitis this in 
venfon successful^ provides pharmaceutical preparations that can prevent or ameliorate !^cM^ZSL 
35 mcludmg atopic dermatitis, atopic conjunctivitis, scabies, urticaria and xerosis dermatitis 
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(CH2>« — h- w 
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wherein X 1 and X* whk ;h are deferent from each other represent a hydrogen atom, a halogen atom or a hydroxy. 



Vt T^T e 9r0UP ' 3 Vlny,Gne 9rOUp ° r an eth y n y»ene group; Z is the formula 
(OH 2 ) k A(CH 2 ) h B(CH 2 ) q , 



20 

JNSDOClD:<EP 1527781A1 | > 



EP 1 527 781 A1 



(CH 2 ) k A(CH 2 ),A'(CH 2 ) t , 
(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 



(CH^B'tCH^A' 

wherein k is an integer of 1 to 4, h is an integer of 0 to 4, q is an integer 1 to 4, r is an integer of 0 to 4, and t is an 
integer of 0 to 2; 



A and A' which may be the same or different represent an ethylene group, a vinylene group or an ethynylene 
group; 

B and B* which may be the same or different represent an oxygen atom or a group represented by the formula 
S(0) u wherein u is an integer of 0 to 2; 

W 1 is a hydroxyl group, a C^q alkyloxy group, a C^q cycloalkyloxy group, an aryloxy group or an arylalkyloxy 
group; 

W 2 is a C^q alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group, a C3_ 10 cycloalkyl group, a alkyl 
group substituted by C 3 . 10 cycloalkyl group(s), or a group represented by the formula 



4 




wherein W 4 is a C 1-10 alkyl group, a C 2 . 10 alkenyl group, a C 2 _ 10 alkynyl group or a C,_ 5 alkyl group substituted 
by C3-10 cycloalkyl group(s); v is an integer of 0 to 4; 

W 3 is a hydrogen atom or a methyl group, or W 3 when taken together with W 2 and the adjacent carbon atom 
forms a C3_ 10 cycloalkyl group; m is 0 or 1 , a pharmaceutically acceptable salt thereof or a hydrate thereof. 

A pharmaceutical preparation for preventing or treating atopic symptoms which contains as an effective ingredient 
a prostaglandin derivative represented by formula [1 ] 



W 



OH 



wherein X 1 and X 2 which are different from each other represent a hydrogen atom, a halogen atom or a hydroxyl 
group; 

Y is an ethylene group, a vinylene group or an ethynylene group; Z is the formula 

(CH 2 ) k A(CH 2 ) h B(CH 2 ) q , 

(CH 2 ) k A(CH 2 )^CH 2 ) t , 

(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 

or 
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(C^^B'tCH^A' 

Srof OtlT eger 01 1 t0 ^ " IS " lnt " er ° f ° t0 4 ' ' " ^ inte9er 1 t0 4: f " 30 ime9er ° f ° t0 4 ' and t is an 
A and A' which may be the same or different represent an ethylene group, a vinylene group or an ethynylene 

VZ^xzsszZT"' rep " s,m an a,om ° ra ^ * *• 

^oup 3 hydr ° Xyl 9r ° UP ' 3 Cmo a,ky ' OXy 9rOUP ' 3 C3 " 10 c y c,oa,k y ,ox y 9 rou P> « aryloxy group or an arylalkyloxy 

™* k 1 ; 1 ? f 1 ^ 9 ^^* 3 C210 a,keny ' 9r ° Up » 3 Cs - 10 a,kynyl grou P' a C 3-10 cycloalkyl group, a C, 5 alkyl 
group substituted by C 3 . 10 cycloalkyl group(s), or a group represented by th^ formula 



r> 

bvc ein ^hL^V 10 f° UP ' 3 C2 " 10 a ' kenyl 9rOUP ' 8 C2 - 10 a,kynyl 9rou P or a °i-5 alkyl group substituted 
by C3. 10 cycloalkyl group(s); v is an integer of 0 to 4; 

TnZ I r drogen , at 7 ,° r 3 me,hyl grou P- or W3 when take " together with W* and the adjacent carbon atom 
forms a cycloalkyl group: m is 0 or 1 , a pharmaceutical^ acceptable salt thereof or a hydrate thereof. 

The pharmaceutical preparation according to claim 1 or 2 which contains as an effective ingredient a prostaglandin 
denvat.ve represented by formula [1], provided that 7-[(1 R,2R,3R,5R)-5-chloro-2-[(1 E SSH-cyclohexyta ht 
So^ aCid * — * a P"ticLy LeptalM 

2Zt armaCeUtiCa ' P : e u Parati ° n accordin 9 to c,aim 1 or2 which contains as an effective ingredient a prostaglandin 
oerrvanve represented by formula [1] in which Z is (CH 2 ) k A(CH 2 ) h B(CH 2 ) 0 wherein k is an Inteaer of 1 to 4 h k an 

Ln ™nl J? ' q ' S 3n ' nte9er ° f 1 10 4 ' A iS a " ethy,ene 9r0up ' a ™* e ™ 9 rou P ° r a " ethynylene group B is 
an oxygen atom or a group represented by formula S(0) u wherein u is an integer of 0 to 2 a pharmaceut calfc 
acceptable salt thereof or a hydrate thereof. pnarmaceuucaiiy 

The pharmaceutical preparation according to claim 4 which contains as an effective ingredient a prostaglandin 

T Tl by „ f0rmU,a ^i" 1 WhiCh Z " < CH ^ A < C WCH 2 ) q wherein k, h a'nd q are sSchta h 

+ q - 3, a pharmaceutically acceptable salt thereof or a hydrate thereof. 

^t P i arm H Ce H UtiCal Preparati ° n accordin 9 to an y one of claims 1 to 3 which contains as an effective ingredient a 
ttttS^ZSTT* by / 0rmU 'f m " WhiCh Z iS ( CH ^ CH 2 )rA'(CH 2)t wherein k is an integer of 
ethvlt'n I n !, 9 ' 1 " an ,n,e9er ° f 1 t0 4 ' A and A ' whteh be the sa ™ or different represent an 

ethylene group, a vinylene group or an ethynylene group, a pharmaceutical* acceptable salt thereof or a hydrate 

The pharmaceutical preparation according to claim 6 which contains as an effective ingredient a prostaolandin 
derive represented by formula [1] in which Z is <CH 2 ) k A(CH 2 )A(CH 2 ) t wherein k, r and t are sucTThatf + ^ 
t = 2, a pharmaceutically acceptable salt thereof or a hydrate thereof. 

The pharmaceutical preparation according to claim 1 or2 which contains as an effective ingredient a prostaglandin 

tnT^ZToT* ^ f ° rmU,a [11 " WhiCh Z " < CH AB<CH 2 ) h B-(CH 2 ) q wherein k is a'n integer of 1 toTh is 
an mteger of 0 to 4, q ,s an integer of 1 to 4, B and B" which may be the same or different represent an oxygen 

TZ^ZSZS. formu,a S( ° )u wherein u is an inte9er of 0 to 2 - a pha -— V a ™ 
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9. Thepharmaceutical preparation according to claim 8 which contains as an effective ingredient a prostaglandin 
derivative represented by formula [1] in which Z is (CH 2 ) k B(CH 2 ) h B , (CH 2 ) q wherein k, h and q are such that k + h 
+ q = 4, a pharmaceutical^ acceptable salt thereof or a hydrate thereof. 

10. The pharmaceutical preparation according to claim 1 or 2 which contains as an effective ingredient a prostaglandin 
derivative represented by formula [1] in which Z is (CH 2 ) k . 1 B , (CH 2 ) q _ 1 A' wherein k is an integer of 1 to 4, q is an 
integer of 1 to 4, A* is an ethylene group, a vinylene group or an ethynylene group, B' is an oxygen atom or a group 
represented by formula S(0) u wherein u is an integer of 0 to 2 ; a pharmaceuticaily acceptable salt thereof or a 
hydrate thereof. 

11. The pharmaceutical preparation according to claim 10 which contains as an effective ingredient a prostaglandin 
derivative represented by formula [1] in which Z is (CH 2 ) k _ 1 B , (CH 2 ) q _ 1 A' wherein k and q are such that k + q = 5, 
a pharmaceuticaily acceptable salt thereof or a hydrate thereof. 

12. The pharmaceutical preparation according to any one of claims 1 to 11 which contains as an effective ingredient 
a prostaglandin derivative represented by formula [1] wherein X 1 is a halogen atom, X 2 is a hydroxyl group and Y 
is an ethynylene group, a pharmaceuticaily acceptable salt thereof or a hydrate thereof. 

13. The pharmaceutical preparation according to any one of claims 1 to 11 which contains as an effective ingredient 
a prostaglandin derivative represented by formula [1] wherein X 1 is a halogen atom, X 2 is a hydroxyl group and Y 
is a vinylene group, a pharmaceuticaily acceptable salt thereof or a hydrate thereof. 

14. The pharmaceutical preparation according to any one of claims 1 to 13 which contains as an effective ingredient 
a prostaglandin derivative represented by formula [1] wherein W 2 is a C,.^ alky! group, a C 2 _ 10 alkenyl group, a 
c 2-io alkynyl group, a C3_ 10 cycloalkyl group, a alkyl group substituted by C3_ 10 cycloalkyl group(s), or a group 
represented by the formula 



4 




wherein W 4 is a C^q alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group or a alkyl group substituted by 
C3-10 cycloalkyl group(s); v is an integer of 0 to 4; W 3 is a hydrogen atom or a methyl group, a pharmaceuticaily 
acceptable salt thereof or a hydrate thereof. 

15. The pharmaceutical preparation according to any one of claims 2 to 14 wherein the atopic symptoms are those in 
atopic dermatitis or atopic conjunctivitis. 

16. The pharmaceutical preparation according to any one of claims 1 to 15 which is an agent for external application. 

17. A method of preventing or treating pruritic symptoms which comprises administering to a mammal a prophylactically 
or therapeutically effective amount of a prostaglandin derivative represented by formula [1 ] 




OH 
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wherein X i and X* which are different from each other represent a hydrogen atom, a hafogen atom or a hydroxyl 



Vl w!!^ 16 " 6 9rOUP • 3 vir, y |ene 9 rou P ° r an ethynylene group; Z is the formula 

( CH 2)k A ( CH 2)h B ( CH 2)q. 
(CH 2 ) k A(CH 2 ),A'(CH 2 ) t , 
(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 



or 



^e e ger n of 'otoT^ " ' * " " ™ " ° ,0 " " 1 * ' iS an inte9er ° f ° t0 4 ' and 1 is an 

A and A' which may be the same or different represent an ethylene group, a vinylene group or an ethynylene 

Sfof !h!!i h ^ 66 Sam f ° r differem repreS6nt an 0Xygen atom or a 9 rou P represented by the formula 
S(0) u wherein u is an integer of 0 to 2; 

Wi is a hydroxyl group, a C V10 alkyloxy group, a C^ 10 cycloalkyloxy group, an aryloxy group or an arylalkyloxy 

W2 is a C,. 10 alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group, a C, 1(1 cycloalkyl qrouo a C< alkvl 
group substituted by C 3 . 10 cycloalkyl group( S ). or a group represented by the formula ^ ^ 

r>' 



bye 6 '" TcL^Vo 0 f ° UP ' 3 C2 " 10 alke " yl 9r ° UP ' 3 °™ a,kyny ' 9r0Up ° r a C i- 5 alk y' 9™P substituted 
D y c 3-io cycloalkyl group(s), v is an integer of 0 to 4- 

iten£ a C drO9 ^ i at r, 0r 3 methy ' 9r0UP ' ° r W3 WhSn take " t0geth6r With W2 and the ad j ac *<« carbon atom 
forms a C 3 . 10 cycloalkyl group; m is 0 or 1 , a pharmaceutical^ acceptable salt thereof or a hydrate thereof. 

A method of preventing or treating atopic symptoms which comprises administering to a mammal a proohvlacticallv 
or therapeutically effective amount of a prostaglandin derivative represented by formula [1] pr ° phylact,Cal,y 



X 1 

■ w 



iL^z-cow 1 



3 

w 



X 2 Y NCH 2 ) m 1— W 



w 2 

OH 



wherein X i and X* which are different from each other represent a hydrogen atom, a ha.ogen atom or a hydroxy. 



Vl wf^'T 6 9r ° UP ' 8 vi "y |ene 9 rou P or an ethynylene group; Z is the formula 
(CH 2 ) k A(CH 2 ) h B(CH 2 ) q> 

(CH^ACCH^XCHa),, 

(CH 2 ) k B(CH 2 ) h B'(CH 2 ) 
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(CH^B^CH^A' 

wherein k is an integer of 1 to 4 S h is an integer of 0 to 4, q is an integer 1 to 4 5 r is an integer of 0 to 4, and t is an 
integer of 0 to 2; 

A and A* which may be the same or different represent an ethylene group, a vinylene group or an ethynylene 
group; 

B and B' which may be the same or different represent an oxygen atom or a group represented by the formula 
S(0) u wherein u is an integer of 0 to 2; 

W 1 is a hydroxy! group, a C^q alkyloxy group, a C3_ 10 cycloalkyloxy group, an aryloxy group or an arylalkyloxy 
group; 

W 2 is a alkyl group, a C 2 . 10 alkenyl group, a C 2 _ 10 alkynyl group, a C3. 10 cycloalkyl group, a alkyl 
group substituted by C 3 . 10 cycloalkyl group(s), or a group represented by the formula 



4 



25 wherein W 4 is a C,.^ alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group or a C,. 5 alkyl group substituted 

by C3-10 cycloalkyl group(s); v is an integer of 0 to 4; 

W 3 is a hydrogen atom or a methyl group, or W 3 when taken together with W 2 and the adjacent carbon atom 
forms a C 3 . 10 cycloalkyl group; m is 0 or 1 , a pharmaceutically acceptable salt thereof or a hydrate thereof. 

30 19. Use of a prostaglandin derivative represented by formula [1] in the manufacture of pharmaceutical preparations 
for preventing or treating pruritic symptoms: 

35 X* 



40 



V ^ W 

X* Y% ^(CH 2 ) M 1— W* 

OH 



wherein X 1 and X 2 which are different from each other represent a hydrogen atom, a halogen atom or a hydroxyl 
group; 

Y is an ethylene group, a vinylene group or an ethynylene group; Z is the formula 

(CH 2 ) k A(CH 2 ) h B(CH 2 ) q , 

(CH^AfCH^CH^, 

(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 

or 

(CH^B'fCH^A' 

wherein k is an integer of 1 to 4 ? h is an integer of 0 to 4, q is an integer 1 to 4, r is an integer of 0 to 4, and t is an 
integer of 0 to 2; 
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group A" which may be the same or different represent an ethylene group, a vinylene group or an ethynylene 

Wi is a hydroxyl group, a C M0 alkyloxy group, a C >10 oyoloalkyloxy group, an aryloxy group or an arylalkyloxy 

W2 is a C M0 alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group, a C,. 10 cycloalkvl orouo a C alkvi 
group subsftuted by C 3 . 10 cycloa.kyl group(s), or a group represented by the fomTa ^ * 



w 



(CH2), 

JJJ. a hydrogen atom or a methyl group, or W 3 when taken together with W* and the adjacent carbon atom 
3 ZrLwV 0 CyC '° a, i y ' 9 :°" P: m ,s 0 or 1 • P rovid <* that 7-[<1 R,2R,3R,5R)-5^hloro-2-[(1 E,3S)-3-cyclohexyl- 

20 ^^Z^ZTZTsZ^ * <°™" a ™ * - — °< Pharmaceutica, preparations 

x 2 NcH,) n — |— w J 

OH 

wherein X 1 and X* which are different from each other represent a hydrogen atom, a halogen atom or a hydroxy. 



H T7SST1™ UP * 3 Vinyl6ne 9r ° Up ° r an eth y"y'ene group; Z is the formula 
(CH 2 ) k A(CH 2 ) h B(CH 2 ) 

(CH 2 ) k A(CH 2 )^'(CH 2 )„ 

(CH 2 ) k B(CH 2 ) h B'(CH 2 ) q 



or 



(CHA^B^CH^.A' 

iZTot u 3 ^^ 9 " ° f 1 ,0 4 ' " " " ime9er ° f ° *° 4 ' q iS a " int6ger U04 < is an ^ of 0 to 4, and t is an 



A and A' which may be the same or different represent an ethy.ene group, a viny.ene group or an ethynylene 
S<otw^ 

W1 is a hydroxyl group, a Cl . 10 alkyloxy group, a C^ 10 cycloalkyloxy group, an aryloxy group or an arylalkyloxy 



1527781 A 1_l_> 
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group; 



W 2 is a alkyl group, a C 2 _ 10 alkenyl group, a C 2 . 10 alkynyl group, a C 3 . 10 cycloalkyl group, a C^ 5 alkyl 
group substituted by C 3 . 10 cycloalkyl group(s), or a group represented by the formula 



wherein W* is a C^q alkyl group, a C 2 . 10 alkenyl group, a C 2 . 10 alkynyl group or a C,_ 5 alkyl group substituted 
bv c 3-io cycloalkyl group(s); v is an integer of 0 to 4; 

W 3 is a hydrogen atom or a methyl group, or W 3 when taken together with and the adjacent carbon atom 
forms a C 3 . 10 cycloalkyl group; m is 0 or 1], provided that 7-[(1 R,2R,3R,5R)-5-chloro-2-[(1 E,3S)-3<:yclohexyl- 
3-hydroxy-1 -propenyl]-3-hydroxycyclopentyl]-(5Z)-5-heptenic acid is excluded, a pharmaceutical^ acceptable 
salt thereof or a hydrate thereof. 



4 




27 



EP 1 527 781 A1 



FIG. 1 



Hi 

cn 
o 
o 

CO 
CO 

v— 



ill 
Q 




Non 



EtOH 



Compound 
No. 7 



FK506 



tNSDOCID: <EP 1S27781A1J_> 



28 



EP 1 527 781 A1 



HI 

1 70 r 



FIG. 2 



Before administration 
.After administration 




TIME 



CO 
(D 

X 

o 

Ul § 
X 

o 



1200 r 
1000 



800 



600 Y 
400 
200 



0 




* 

JL 



BEFORE AFTEf L 
ADMINISTRATION ADMINISTRATION 



29 



BNSOOCID: <EP 1R9T7K1 a 1 I - 




3NSDOCID: <EP 1 527781 A1J_> 



30 



EP 1 527 781 A1 



. 4 



CO 

z 

X 

o 

I 

o ^ 

CO _c 

x. 
o 

I— 



80 r 

70 
60 
50 
40 
30 
20 
10 
0 



Before administration 
After administration 




CO 
CD 

X 

o 

1 

8'f 

Q 

LU « 
O o 

> 9. 

UJ 

I 

X 

o 
f- 



200 r 
000 
800 
600 
400 
200 
0 




BEFORE AFTER 
ADMINISTRATION ADMINISTRATION 



31 



EP 1 527 781 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 
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